Renal action of progesterone and 18-substituted derivatives.
The recently synthesized progesterone (P) derivatives, 18-vinylprogesterone (18VP) and 18-ethynylprogesterone (18EP), are potent inhibitors of aldosterone synthesis by adrenal glands. To evaluate the potential interest of these compounds as antihypertensive drugs, we determined whether they also interact with renal mineralocorticosteroid receptors (MR) in kidney and, if so, whether they mimic or antagonize aldosterone action. For this purpose, we evaluated the potency of 18VP and 18EP 1) to displace [3H]aldosterone binding in cytosolic fractions of kidney from adrenalectomized rats and 2) to interfere with aldosterone-induced stimulation of Na(+)-K(+)-ATPase in the collecting tubule of adrenalectomized rats. The properties of 18VP and 18EP were compared with those of their precursor progesterone and of the antimineralocorticosteroid spironolactone. The binding of [3H]aldosterone was restricted to cytosolic MR by presaturating glucocorticosteroid receptor with RU 38486. All compounds tested displaced [3H]aldosterone binding with the following efficiency: spironolactone greater than aldosterone greater than P greater than 18VP greater than 18EP; apparent Kd varied between 0.66 and 16.4 nM. Spironolactone, P, and 18VP antagonized aldosterone-induced stimulation of Na(+)-K(+)-ATPase in the collecting tubule, whereas 18EP mimicked the mineralocorticosteroid action. The different steroids tested altered Na(+)-K(+)-ATPase stimulation and aldosterone binding with the same order of potency.